Endobronchial actinomycosis is a rare but important and challenging diagnosis to make. We report a case of 57 year-old man who presented with a fever and a right-sided chest pain diagnosed as an endobronchial actinomycosis. Chest computed tomography showed a segmental obstruction and consolidations in right middle lobe combined with an ipsilateral multiloculated pleural effusion. Bronchoscopic biopsy of a mass obstructing the medial segmental bronchus of right middle lobe revealed actinomycosis. This is the first reported case of primary endobronchial actinomycosis that presented with a chest pain and a complicated parapneumonic effusion. Primary endobronchial actinomycosis can be a cause of complicated parapneumonic effusion.
INTRODUCTION
Actinomycosis is an infectious disease due to an anaerobic grampositive, non-spore-forming bacteria of the genus Actinomyces, belonging to the resident flora of the oropharynx, gastrointestinal tract, and woman genitalia [1] . It mainly involves cervicofacial and abdominopelvic regions. Thoracic actinomycosis is rare and may affect the respiratory tract and the pleura, sometimes extending to the chest wall. In the lungs, actinomycosis is generally due to Actinomyces israelii or Actinomyces meyeri.
It is often misdiagnosed as primary or metastatic lung cancer or as other lung infections such as tuberculosis [2, 3] . Imaging features of pulmonary actinomycosis are nonspecific, and frequently accompany a parenchymal consolidation, lung atelectasis, mass, or rarely endobronchial obstructing lesion such as broncholiths and foreign bodies [4] . Cultures are usually negative and the correct diagnosis mostly relies on a histopathologic examination. It is rare for a pulmonary actinomycosis to be diagnosed with a pleural effusion simultaneously, and we could not find any reference or literature review about an endobronchial actinomycosis presenting with a complicated parapneumonic effusion. In this case, we focus on describing an unusual case of primary endobronchial actinomycosis associated with a complicated parapneumonic effusion.
CASE REPORT
A 57-year-old male was admitted to the hospital for evaluation of a right-sided chest wall pain and a fever. He had been taking oral third-generation cephalosporin at the local clinic for cough, sputum production and a febrile sense. He was transferred to Hallym University Kangdong Sacred Heart Hospital because a pleuritic chest wall pain newly occurred. Over 2 months preceding his admission, the patient was diagnosed as pneumonia at other local clinic and his symptoms improved after 2 weeks of treatment with antibiotics. Although he had a 20 pack-year history of smoking, he had not been smoking for the last 4 years. He did not have any history of cerebrovascular events, swallowing difficulties, diabetes mellitus, alcoholism, or dental problems. He was taking oral entecavir once a day due to a hepatitis B viral infection. He had no history of foreign body aspiration.
A chest radiograph showed a pulmonary consolidation of right middle lobe and blunting of the ipsilateral costophrenic angle ( were also negative. On the other hand, bronchoscopic biopsy specimen showed sulfur granules on hematoxylin and eosin stain and Grocott's methenamine silver stain, and was finally proven to be an endobronchial actinomycosis (Fig. 4) . After 5 days of drainage with a small bore catheter, the catheter was removed because the patient was clinically better and the amount of the drained fluid decreased gradually. Ten days after admission, he was discharged with a prescription of oral amoxicillin/clavulanic acid 1,500/375 mg daily. At 3 months follow-up, he had no respiratory symptoms, and his chest radiograph normalized (Fig. 1C) . A follow-up bronchoscopy demonstrated a patent medial segmental bronchus of right middle lobe with a small fibrotic tissue (Fig. 3B) . In a study of the CT findings for thoracic actinomycosis by Cheon et al. [7] , CT findings of pulmonary actinomycosis usually showed chronic segmental air-space consolidation containing low attenuation areas with peripheral enhancement or adjacent pleural thickening. Kim et al. [5] reported the retrospectively studied data of 94 subjects in Korea. The most common chest CT finding was consolidation (74.5%), followed by hilar lymph node enlargement (29.8%), atelectasis (28.7%), cavitation (23.4%), ground-glass opacity (14.9%), and pleural effusion (9.6%). According to Kim et al. [8] , who presented nine cases of endobronchial actinomycosis associated with broncholithiasis, CT findings of pulmonary actinomycosis presented broncholiths associated with postobstructive pneumonic consolidation, bronchiectasis, enlarged hilar lymph nodes, and adjacent pleural thickening or minimal pleural effusion. Invasion of the chest wall may occur and mimic malignancy. Thoracic actinomycosis is initially often misdiagnosed as malignancy, lung abscess or tuberculosis [3, 6] .
Definitive diagnosis is usually made with a bronchoscopic biopsy and at surgery or segmental resection [2, 3, 8] . The hallmark of actinomycosis is the formation of sulfur granules in the biopsy specimen. So pathologists play a key role in diagnosis. In many cases, six months was the average duration of illness before a diagnosis became conclusive [3] . The treatment of choice for actinomycosis is penicillin. Some clinicians favor aminopenicillin plus clavulanic acid [6] . In general, optimal treatment course of 3 to 12 months is recommended for pulmonary actinomycosis. Recently, shorter courses of antibiotics have been suggested. According to the previous reports by several clinicians, relatively short courses of antibiotic therapy were successful in treating actinomycosis [2, 9] .
Maki et al. [10] used oral antibiotics for 40 days after removing a foreign body with a flexible bronchoscope, and the patient remained well on follow-up for 14 months.
In our case, the patient had no obvious predisposing factors of actinomycosis, no history of foreign body aspiration, and no evi- As far as we reviewed the literature, there were a few cases of pulmonary actinomycosis with a mild or minimal pleural effusion [5, 6] , but no reported case of a primary endobronchial actinomycosis associated with a complicated pleural effusion. With this case, we can suggest when an endobronchial lesion with a parapneumonic effusion is observed, although very rare, clinicians should include endobronchial actinomycosis in the differential diagnosis. 
